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"A SAFETY ARRANGEMENT" 

THE PRESENT INVENTION relates to a safety arrangement, and more 
particularly relates to a safety arrangement in a motor vehicle. 

It is becoming more usual for seats in a motor vehicle, particularly a 
multi-purpose vehicle (MPV) to be removably mounted in the vehicle so that 
the seats may be completely removed from the vehicle to provide a clear and 
unobstructed load-carrying space. 


It is also becoming more common for vehicle seats to be provided with 
integral safety devices which are actuated or deployed in the event that an 
accident should occur. Thus a vehicle seat may now incorporate one or more 
air-bags, which are deployed to protect the occupant of the seat, and a pre- 
tensioner adapted to pre-tension the safety-belt. Also, a vehicle seat may now 
incorporate one or more sensors adapted to sense whether the seat is occupied, 
and possibly also to determine the weight of the occupant of the seat, with 
signals from those sensors being passed to a central processing unit so that the 
deployment of safety devices within the vehicle may be controlled in 
dependence upon signals from the sensors. Also, signals typically pass from 
diagnostic senses in the safety devices within the seat to a diagnostic 
arrangement provided in the vehicle, so that the diagnostic arrangement can 



WO 03/055726 


PCT/SE02/02343 


2 

ensure that the safety devices in the seat are all in an operable and functioning 
condition. The diagnostic sensors may determine the status or condition of the 
safety devices, and may determine, for example, the resistance of a squib 
resistor, or whether a buckle of a safety-belt has received a tongue. 

It is thus clear that there is a need for a good communications link 
between a removable seat provided with such safety devices or sensors, and a 
central processing unit mounted within the vehicle, that communications link 
typically being required to pass signals from the sensors within the seat to the 
central processing unit, and from the central processing unit to the various 
safety devices which have to be actuated in the event that an accident should 
occur. 

It is, of course, essential for the central processing unit to be able to 
determine whether the seat is, or is not, present. Thus the central processing 
unit must be able to determine whether the seat has been removed from the 
vehicle to provide load-carrying space. Also, in some vehicles, the central 
processing unit may need to be able to determine the direction of the seat, 
especially in a vehicle where the seat can be mounted in the vehicle in either a 
forward facing, or a rearward facing orientation. Additionally again the central 
processing unit may need to be able to determine the precise position of the 
seat, especially if the seat may be mounted on a longitudinal rail extending 
axially of the vehicle, with the seat being able to occupy a number of different 
positions. 

Whilst all of these objectives can be achieved with an appropriate 
communications system if, due to an error in that communications system, 
communication between the seat and the central processing unit breaks down, 
the central processing unit may incorrectly determine that the seat is not present 
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and then, in an accident situation, the central processing unit would not transmit 
signals to the seat to deploy the relevant safety devices. 

The present invention seeks to provide an improved safety arrangement. 

According to this invention there is provided a safety arrangement in a 
motor vehicle, the motor vehicle being provided with at least one seat which is 
removably mounted within the vehicle, the at least one seat having thereon at 
least one safety element in the form of a safety device being adapted to be 
actuated in the event that an accident should occur, the safety arrangement 
incorporating a communication channel having a part on the vehicle and a part 
on the seat providing communication between a control unit mounted on the 
vehicle to the or each safety element provided on the seat, at least part of the 
communication channel being a wireless link, there being a first system for 
providing a signal to the control unit when the seat is present in the vehicle and 
there being an independent system, which is separate from the seat part of the 
communication channel, for determining the presence of the seat in the vehicle 
and for providing a signal indicative of the presence of the seat in the vehicle to 
the control unit. 

The wireless link is, in the described embodiments, located between the 
part of the communication channel on the vehicle and the part on the seat. 

Preferably the first system is constituted by the said communication 
channel. The first system could, in other embodiments, be totally separate from 
the communications channel, but if the communications channel is of the type 
where signals can pass from the seat to the control unit, then the use of the 
communications channel to provide a signal when the seat is present leads to 
cost-savings. 
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Conveniently the safety device is an air-bag or a pre-tensioner. The seat 
may, of course, be provided with a plurality of air-bags and also a pre- 
tensioner. 

Advantageously at least one safety device on the seat includes a 
diagnostic sensor, the diagnostic sensor being adapted to pass a signal to the 
control unit through the communication channel. 

Preferably the seat includes at least one sensor, adapted to sense the 
weight of an occupant of the seat. 

Advantageously the independent system is an active system, including a 
transmitter on the seat adapted to transmit a signal to the control unit through a 
second communication channel when interrogated. 

In alternative embodiments the independent system is a passive 
arrangement. 

In one such embodiment the independent system incorporates a micro- 
switch. 

Alternatively the independent system incorporates a magnet fixed on the 
seat and a Hall effect switch mounted on the chassis. 

Alternatively again, the second system incorporates a light responsive 
sensor and an element on the seat detectable by the light responsive sensor. 

In one embodiment the element on the seat is a light reflector. 
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Alternatively the element on the seat is a bar code. 

Preferably a light source is associated with the light sensor to illuminate 
the element on the seat. 

Advantageously the or at least one communication channel incorporates 
inductive coils forming the wireless link in the communication channel between 
the control unit and the seat. 

Conveniently the vehicle and the seat are adapted for power to be 
transferred from the vehicle to the seat through the inductive coil. 

Advantageously the seat incorporates a storage arrangement in which 
transferred power may be stored within the seat. 

The arrangement may incorporate an alarm signal generator adapted to 
be actuated if only one of said first system and said independent system provide 
a signal indicative of the presence of the seat. 

Conveniently the seat is mounted on elongate track units mounted in a 
vehicle, at least the or one of the communication channels passing along one 
track unit. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 
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FIGURE 1 is a diagrammatic view of part of a motor vehicle provided 
with removable seats, the view showing floor mounted track units, and seats 
mounted on those track units, illustrating schematically a communication 
system and a supplementary system, 

FIGURE 2 is a diagrammatic view of one of the track units as shown in 
Figure 1, 

FIGURE 3 is a block diagrammatic view used in explaining the 
invention, and 

FIGURE 4 is a further block diagrammatic view illustrating an 
alternative embodiment of the invention. 

Referring initially to Figure 1, the floor 1 of a motor vehicle, such as a 
multi-purpose vehicle (MPV) is provided with four separate track units 2, 3, 4, 
5, each extending axially of the vehicle. The track units thus extend in 
parallelism and are evenly spaced-apart. Each track unit is connected to a 
control unit 6 by an appropriate lead 7, 8, 9, 10, the control unit 6 being 
adapted, in this embodiment, to be mounted beneath the floor of the vehicle. 

The control unit 6 is also connected to an air-bag unit 1 1 which may, for 
example, be an air-bag unit mounted in front of or beside one of the seats. 

Figure 1 shows three seats 12, 13 and 14 removably mounted in position 
on the track units 2 to 5. The track units are such that each seat may adopt one 
of a plurality of predetermined positions spaced apart axially along the track 
units. Seat 12 is a single seat which is facing rearwardly of the vehicle, the 
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seat 13 is a single seat facing forwardly of the vehicle, and the seat 14 is a 
double seat facing forwardly of the vehicle. 

Each seat is provided with a communication element 15, 16, 17, which 
engages one track unit mounted on the floor, and a supplementary element 18, 
19, 20 which engages another track unit. Each seat has at least one safety 
element in the form of an active safety device or a sensor. 

Referring now to Figure 2, a track element, such as the track element 2 is 
illustrated. The track element comprises an elongate rail 21 of a conventional 
design. The rail thus has a base 22 and two up-standing side-walls 23, 24, each 
of which carries an inwardly directed upper lip 25, 26. The lips are separated 
by a gap. Adjacent the rail a further element 27 is provided which defines, in 
its upper surface, a recess 28. The lower-most part of the recess 28 is provided 
with a drainage channel 29 so that any moisture forming within the recess 28 
may drain away. The side-walls of the recess 28 are provided with coils having 
coil parts 30, 31 which form part of a communication system. The coils are 
provided evenly spaced-apart along the length of the recess 28. 

The upper surface of the further element 27 may be provided with 
radiation shields 32 formed of an appropriate material to prevent spurious 
radiation from the coils, and further coils which will be described hereinafter, 
leaving the recess 28, or to prevent spurious radiation entering the recess 28 to 
generate currents within the coils. 

Figure 2 illustrates a foot 33 carried by a seat. The foot 33 has a part 34 
thereof which is received within the rail 21. This part 34 may be of 
conventional design. The foot 33 has a second part 35 which is received within 
the recess 28. The second part 35 is provided with coils having coil parts 36, 
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37, which are aligned with the coils 30 and 31 formed in the side-walls of the 
recess 28. 

The arrangement is such that whenever the seat is in one of the 
predetermined positions that the seat can occupy, the coil parts 36 and 37 
mounted on the foot of the seat 33 are located adjacent selected coil parts 30, 
31 provided within the side walls of the recess 28. The co-aligned coils form 
an inductive wireless link in a communication channel. 

In the embodiment described, the communication elements 15, 16 and 
17 are of a design as shown in Figure 2, and also the supplementary 
elements 18, 19 and 20 are also of the design as shown in Figure 2. 

It is to be appreciated that the adjacent coil parts 30, 36 and 31, 37, may 
be used to form an inductive coupling between the track units 2, 3, 4 and 5 and 
the appropriate seats, providing a communication channel and a supplementary 
channel. The supplementary channel may be utilised to confirm the presence of 
the seat. The control unit 6, will therefore only recognise that a seat is present 
if communication is established with the seat through the communication 
channel, and the presence of the seat is confirmed by some communication 
through the supplementary channel. The control unit 6 may be determine the 
orientation of the seat and the size of the seat by determining the identity of the 
track which his providing communication through the communication channel, 
and the identity of the track which is providing communication through the 
supplementary channel. 

Turning now to Figure 3, the control unit 6 is shown in somewhat more 
detail than heretofore. The control unit 6 receives power through a power 
input 40. The power input 40 is connected to an internal power supply 41 and 
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power then passes to a central processing unit or controller 42. The 
controller 42 is connected to an inter- face 43 which is adapted either to receive 
signals from appropriate sensors, such as deceleration or crash sensors mounted 
on the vehicle, as exemplified by the line 44, or to transmit signals to actuate 
safety devices fixed within the vehicle, as exemplified by the line 45. The 
controller 42 is also, in this illustrated embodiment, connected to four separate 
inter-face units 46, 47, 48, 49, which each form an inter-face with one track 
unit. The inter-face 46, is thus shown diagrammatically as being connected to 
the track unit 2 which, as has been described above, incorporates a plurality of 
coils. The coils are shown diagrammatically within the track unit 2 in Figure 3, 
and are shown in a transmitting relationship with co-operating coils of a seat 
such as, for example, the seat 12. The inter-face 47 is shown associated with 
the track unit 3, having coils also in a transmitting relationship with co- 
operating coils of the seat 12, and similarly the inter-face 48 is shown 
associated with a track element 4 and the inter-face 49 is shown associated with 
the track unit 5. 

The seat 12 is shown as having a communication element 15. The 
communication element 15 incorporates a coil arrangement 50 which would 
comprise the coil parts 36 and 37 provided on a foot 33 of the seat. The coils of 
the coil arrangement 50 are the coils of the seat in a transmitting relationship 
with the coils of the track unit 2. The coils of the coil arrangement 50 are 
connected to a power supply 5 1, which is a storage arrangement to store power. 
Thus power transmitted from the coils present in the rail unit 2, would be 
received by the coils of the coil arrangement 50 and passed to the power supply 
where the power would be stored either capacitively, or in a rechargeable 
battery. The communication element 15 includes a controller or micro- 
processor 52 which receives power from the power supply, and is connected to 
various inter-faces. A first inter-face 53 is a pre-tensioner inter-face which 
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inter-faces with a squib 54 which can be actuated to deploy a pre-tensioner 
associated with a safety-belt mounted on the seat. An inter-face 55 inter-faces 
with a side air-bag and can activate a squib 56 which will deploy a side air-bag 
mounted on the seat. An inter-face 57 inter-faces with a second side air-bag 
and again can actuate a squib 58 to deploy the second side air-bag mounted on 
the seat. 

A further inter-face 58 is provided which is a front air-bag inter-face. 
The front air-bag inter-face is associated with a sensor 59 provided on the seat 
and adapted to sense the weight of the occupant of the seat, or the position of 
the occupant of the seat and to generate a signal which can be utilised within 
the control arrangement of the front air-bag, to control the timing and/or rate of 
deployment of the front air-bag in dependence upon the weight and/or position 
of the occupant of the seat. 

A further inter-face 60 is a buckle switch inter-face and is connected to a 
resistor 61 which goes short circuit when a seat-belt has the tongue thereof 
buckled into the buckle. Thus this inter-face can pass a signal representative of 
a buckled safety-belt to the control unit. Further interfaces may be provided 
associated with other diagnostic sensors. 

When the seat is mounted on the track, the controller 42 within the 
control unit 6 will receive a signal from at least one of the interfaces, thus 
indicating the presence of the seat. 

The seat 12 is shown as incorporating a supplementary element 70. The 
supplementary element 70 incorporates a coil arrangement 71, which, as with 
the coil arrangement 50, will be constituted by coil parts 36, 37 provided on a 
foot 33 of the seat. Again the coil arrangement is connected to a power 
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supply 72, and the power supply is connected to a micro-processor or 
controller 73. The supplementary element 70, which is separate form the main 
communication channel, is such that on interrogation by an appropriate 
interrogation signal from the micro-processor 42 present within the control 
unit 6, through the communications link established between the inter- face 47 
and the track unit 3, the micro-processor 73 within the supplementary 
element 70 will respond with an identification code. 

Thus the processor 42 within the control unit 6 can determine, by 
sending appropriate interrogation signals, the identity of the seat and, from the 
identity of the track unit from which the response is received, as compared with 
the identity of the track unit from which the primary communications is 
established, can determine the size of the seat and the orientation of the seat. 

It is to be appreciated that the control unit 6 will be adapted to generate 
an alarm signal if an inconsistent pattern of communication is established, e.g. 
if communication is established through the main communication channel, but 
no confirming signal is provided from a supplementary element 70, or vice 
versa. The alarm signal may be used to actuate a visual and/or audible alarm, 
or may disable the vehicle. 

Figure 4 illustrates a further embodiment of the invention in which 
instead of using an active arrangement to establish a second communication 
channel with the seat, as in the embodiment of Figures 1 to 3, a passive 
arrangement is utilised to determine the presence of the seat. 

Figure 4 illustrates an arrangement in which there is a central control 
unit 80 which is associated with a secondary or under-floor control unit 81. 
The under-floor control unit 81 is associated with a lead 82 extending to a 
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transmitter/receiver 83 which can establish communication with a similar 
transmitter/receiver 84 provided on a first seat 85. The lead 82 is shown as a 
single wire, but may be incorporated in a track unit as generally described 
above. The transmitter/receivers of this embodiment may be coils of the type 
described above with reference to the embodiment of Figures 1 to 3, but may 
also comprise optical or infra-red transmitter/receivers. 

The seat 85 is provided with various controllable safety devices of the 
type generally described above, and may also be provided with diagnostic 
arrangements and/or sensors, again generally as described above. 

The seat 85 is also provided with a passive arrangement which can 
generate a signal to be provided to the control unit 81 to determine whether the 
seat is, or is not, mounted in position within the motor vehicle. The passive 
arrangement of this invention includes a lead 86 (which may be incorporated in 
a track unit) connected to the control unit which extends to a sensor 87 which is 
adapted to sense the presence of a sensed element 88 provided on the seat. The 
sensed element 88 may, in one embodiment, comprise a magnet, in which case 
the sensor 87 is a Hall-sensor, or a magnetically controlled switch. In an 
alternative embodiment, the transmitter 87 is a light-emitter/receiver and the 
sensor element 88 is a bar code, or, alternatively, a simple reflector. 

In the embodiment shown in Figure 4, a second seat 89 is provided, 
again associated with a similar combination of a communications link and a 
passive system for sensing the presence of the seat, and a similar comment 
applies to a third seat 90 which is shown provided in this embodiment. 

Whilst, in the embodiment of Figure 4, reference has been made to the 
use of a Hall switch which responds to a magnet, or a light actuated system 
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which determines the presence of a bar code or reflector, it is to be appreciated 
that alternative forms of passive system could be utilised. For example, part of 
the seat, when in position, may engage and trips a micro-switch connected to 
the control unit 81, or alternatively part of the seat, when the seat is in position, 
may be received within a floor-mounted coil, thus altering the inductance of 
that coil. 

In the described embodiments of the invention, a communication 
channel can be established between a removable seat and a control unit 
mounted within the vehicle, that communication channel permitting 
communication in at least one direction, and preferably in two directions. A 
separate arrangement is provided which enables the control unit to determine 
the presence of the seat, that separate arrangement comprising either a distinct 
communication channel, which again may permit communication in at least one 
direction, or some other sensor arrangement which is responsive to the presence 
of the seat in a predetermined position. 

In the present Specification "comprise" means "includes or consists of 1 
and "comprising" means "including or consisting of. 


